a b s t r a c t a r t i c l e i n f o
Introduction
Neurologic complications of human immunodeficiency virus type 1 (HIV-1) infection remain common in the era of effective combination antiretroviral therapy (cART). Up to half of infected individuals develop HIV-1-associated neurocognitive disorders (HAND), the cause(s) remain obscure. Many studies have revealed a preferential damage to cerebral white matter in HIV-1-infected brain (Gongvatana et al., 2009; Hoare et al., 2011; Sarma et al., 2014; Wohlschlaeger et al., 2009) , and such damage is prevalent even in the era of cART and more severe in patients with HAND (Chen et al., 2009b; Gosztonyi et al., 1994) . Structure magnetic resonance imaging and diffusion tensor imaging studies in HIV-1-infected individuals have revealed a subcortical white matter damage mainly in the regions of the corpus callosum, internal capsule and other brain regions (Chang et al., 2008; Chen et al., 2009b; Gongvatana et al., 2009; Pomara et al., 2001; Sarma et al., 2014; Wu et al., 2006) . Moreover, cognitive impairment in HIV-1-infected individuals with AIDS was found to be associated with white matter injury in the corpus callosum, internal capsule, and superior longitudinal fasciculus (Gongvatana et al., 2009; Wu et al., 2006 ). It appears that subcortical damage in white matter plays a more important role than cortical damage in the mediation of HAND symptoms which are predominantly of the subcortical type (Chen et al., 2009a; Navia et al., 1986; Peavy et al., 1994; Price et al., 1988) .
Cerebral white matter consists mostly of myelinated axons and axonal myelination is formed by oligodendrocytes (Ols). The integrity of the myelin sheaths is essential for the propagation of nerve impulses along axons. It has been demonstrated that myelin pallor, an abnormality that could reflect a decrease in myelin components (Glass et al., 1993; Power et al., 1993) , is frequently seen in patients with HIV-1 encephalitis and in cART naïve subjects. Myelin sheath damage and changes in numbers of Ols have also been observed in HIV-1-infected individuals (Esiri and Morris, 1996; Esiri et al., 1991) . In vitro studies have shown that exposure to recombinant viral envelope protein gp120 resulted in alterations of Ol functional activity and myelin formation in rat Ols maintained in a cell culture system (Bernardo et al., 1997;  
